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Bioplastic ProductionRescue – 4.400 kg CO2/ 
ton of PHB - Biocycle
2Biomass Growth
Rescue – 4.400 kg CO2/ Positive Environment Impact
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in the sugar cane, sugar and ethanol production 
Activities 1: Production, harvest and sugar cane transport
Activities 2: Industrialization of Sugar Cane: Production of Sugar 
and Ethanol (45% Sugar, 55% Ethanol)





Activities 3: Final Products utilization (Sugar and Ethanol)




Average production of sugar cane (ton) 85,00
Total Avoided Emissions (kg CO2) + 17.578
Per Hectare
Biocycle is a net CO2 consumer / cleaner, when considered the 
entire lifecycle
Lifecycle CO2 - Rescue Comparison 
Product CO2 (kg) per Ton of Product
 PHB – Biocycle (from sugar cane) 4.400
 Biopolymer (year 10) 3.086
 Biopolymer (year 3) 1.654
 Biopolymer (year 1) (1.764)
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 Polypropylene (2.041)
 Polystyrene (general purpose) (3.017)
 PET Aus (4.567)
 Nylon 6.6 (7.877)
 Cellulose (14.363)
Source:  Cargill Dow LLC; PHB Industrial Analyses
Historical Prices












Light Crude Oil - Continuous Contract Corn - Continuous Contract
World Sugar (CSCE) - Continuous Contract
Energy Balance











The Consequence Therefore Is:
• Polymer Production from Renewable Resources




PHB  - LIFE CYCLE
 The PHB production consumes only 10% of the energy no renewable used in the PP
production process. The renewable energy sources used in PHB production process include
the sugar cane, the sugar, the solvent and all the utilities.



















Cogeneration – Renewable Energy
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Highlights 
A fully biodegradable biopolymer has been produced from fully renewable materials and 
source of energy, in an industrial pilot-plant in Serrana / Brazil
A set of patents have been filed / published to protect the intellectual capital developed 
regarding PHB manufacturing and commercialization and also compounds and blends
PHB has been successfully tested in blends and compounds to replace traditional plastics, 
specially PP, PS and PU 
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PHB has been processed in traditional plastics manufacturing equipment to successfully 
produce parts and pieces to the market – extrusion, thermo forming, injection, coating paper
Such tests identified the technical characteristics of the base 
polymer that can be improved through polymer blends and 
alloys with PHB
Processing Technology – viscosity, crystallization and reactive extrusion
Mechanical Properties – tensile strength and impact resistance
Thermal Properties – heat deflection, melting point, glass transition and decomposition 
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As result of investments and technology studies – PHBISA has 
managed to manufacture pre-commercial scale – a list of 
products based on PHB
Traditional Polymer Replaced Process Products
 Polypropylene  Extrusion
 Thermoforming
 Injection
 Recipients for nursering crops
 Automotive parts
 Parts to crop monitored growth
 Toys
 Packaging parts – caps





 Polyurethane  Injection
 Extrusion




 ABS  Extrusion
 Thermoforming
 Banking cards
Such products have been obtained through joint efforts with potential 
clients – Automotive manufacturers, pulp and paper producers, etc…













































Seedling Recipient – Eucalyptus
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35 days – Nursery fase
Seedling Recipient – Eucalyptus
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90 days 

















Tel: 55 16 3987- 9000
Fax:55 16 3987- 9019
www.biocycle.com.br
